reticulum (ER) and mitochondria interaction. MFN2 ablation reduced the efficacy of interorganelle Ca 2þ signalling, which effect has been largely attributed to MFN2's ER-mitochondrial tethering role. However, the mechanism by which MFN2 regulates Ca 2þ homeostasis between the organelles remains unclear. Here, we introduced a non-canonical role of MFN2 in ER Ca 2þ regulation potentially via an interaction with sarco/endoplasmic reticulum Ca 2þ -ATPase (SERCA). To study the effect of MFN2-overexpression (OE) on ER Ca 2þ homeostasis two sets of Myc-tagged MFN2 plasmids were used: wild-type present in both ER and mitochondria (WT-MFN2) and MFN2 lacking the mitochondrial targeting sequence (ER-MFN2). Western blotting and confocal microscopy confirmed OE and localization of tagged MFN2. Effect of MFN2 knock-out (KO) and WT-, ER-MFN2-OE on Ca 2þ dynamics was studied in permeabilized HEK293T and MEF cells. Section on Medical Neuroendocrinology, Eunice Kennedy Shriver National Institute of Child Health and Human Development, NIH, Bethesda, MD, USA. Overexpression of the Human Adenylyl cyclase 8 (AdCy8) in mouse heart leads to a marked 40% increase in heart rate (HR) in vivo (telemetry) and to a marked reduction in heart rate variability (HRV); and the HR response to dobutamine, a b1-AR selective agonist, was markedly blunted (BPJ. 112(3) Sup1, p425a, 2017). To explore underlying potential mechanisms for the reduced b-AR response, we assessed the expression of RNAseq of numerous genes that could potentially limit cAMP-PKA signaling. Human AdCy8 was highly expressed in SAN tissue of TGAC8. Transcript abundance for genes coding for proteins that desensitize b-adrenergic receptor signaling (GRK2, GRK5, b-arrestin1/2, DAB2) and PDE3a, PDE3b, PDE4a, PDE4b, PDE4d, PDE5a and PDE7b were significantly (p<0.05%) upregulated in TGAC8 vs. WT. Transcripts of b-ARs, PKA and AKAPs did not differ in TGAC8 vs. WT. Furthermore, dopamine b-hydroxylase (DBH) and phenylethanolamine N methyl transferase (PNMT) genes in SAN cells that code for enzymes that convert dopamine to norepinephrine, to epinephrine were suppressed in TGAC8 vs. WT. qRT-PCR or immunolabeling performed to date validated aforementioned RNAseq results for AdCy8, GRK2, GRK5, b-arrestin1/2, DAB2, DBH and PNMT. Interestingly, circulating plasma levels of dopamine and dopa were higher, and norepinephrine and epinephrine were lower in TGAC8 vs. WT. Thus, high AdCy8 overexpression in heart activates numerous adaptations in SAN cells to escape adrenergic surveillance. TGAC8 mouse breeder pairs were a kind gift of Jacques Hanoune and Nicole Defer at INSERM at Creteil, France.
regulation potentially via an interaction with sarco/endoplasmic reticulum Ca 2þ -ATPase (SERCA). To study the effect of MFN2-overexpression (OE) on ER Ca 2þ homeostasis two sets of Myc-tagged MFN2 plasmids were used: wild-type present in both ER and mitochondria (WT-MFN2) and MFN2 lacking the mitochondrial targeting sequence (ER-MFN2). Western blotting and confocal microscopy confirmed OE and localization of tagged MFN2. Effect of MFN2 knock-out (KO) and WT-, ER-MFN2-OE on Ca 2þ dynamics was studied in permeabilized HEK293T and MEF cells. [Ca 2þ ] in the ER lumen ([Ca 2þ ] ER ) was visualized using GEM-CEPIA1er Ca 2þ -biosensor. Basal [Ca 2þ ] ER was significantly lower in WT-and ER-MFN2-OE cells vs control and MFN2-KO cells where we observed highest level of the basal [Ca 2þ ] ER . Importantly, the rate of [Ca 2þ ] ER re-uptake by SERCA after its depletion by reversible inhibitor cyclopiazonic acid was significantly faster in MFN2-KO cells vs control. In WT-and ER-MFN2-OE [Ca 2þ ] ER re-uptake was significantly slower than in control with more dramatic effect in ER-MFN2-OE. Initial co-immunoprecipitation and FRET experiments suggest SERCA interaction with MFN2. Thus, our data shows that in addition to the ER-mito tethering role, MFN2 might interact with and inhibit SERCA, and potentially regulate ER-mito calcium crosstalk via changing ER Ca 2þ handling. Overexpression of the Human Adenylyl cyclase 8 (AdCy8) in mouse heart leads to a marked 40% increase in heart rate (HR) in vivo (telemetry) and to a marked reduction in heart rate variability (HRV); and the HR response to dobutamine, a b1-AR selective agonist, was markedly blunted (BPJ. 112(3) Sup1, p425a, 2017). To explore underlying potential mechanisms for the reduced b-AR response, we assessed the expression of RNAseq of numerous genes that could potentially limit cAMP-PKA signaling. Human AdCy8 was highly expressed in SAN tissue of TGAC8. Transcript abundance for genes coding for proteins that desensitize b-adrenergic receptor signaling (GRK2, GRK5, b-arrestin1/2, DAB2) and PDE3a, PDE3b, PDE4a, PDE4b, PDE4d, PDE5a and PDE7b were significantly (p<0.05%) upregulated in TGAC8 vs. WT. Transcripts of b-ARs, PKA and AKAPs did not differ in TGAC8 vs. WT. Furthermore, dopamine b-hydroxylase (DBH) and phenylethanolamine N methyl transferase (PNMT) genes in SAN cells that code for enzymes that convert dopamine to norepinephrine, to epinephrine were suppressed in TGAC8 vs. WT. qRT-PCR or immunolabeling performed to date validated aforementioned RNAseq results for AdCy8, GRK2, GRK5, b-arrestin1/2, DAB2, DBH and PNMT. Interestingly, circulating plasma levels of dopamine and dopa were higher, and norepinephrine and epinephrine were lower in TGAC8 vs. WT. Thus, high AdCy8 overexpression in heart activates numerous adaptations in SAN cells to escape adrenergic surveillance. TGAC8 mouse breeder pairs were a kind gift of Jacques Hanoune and Nicole Defer at INSERM at Creteil, France.
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Regulation of ATP Production by Mitochondrial Calcium Signals in Heart Andrew P. Wescott, Joseph P. Kao, W. Jonathan Lederer, Liron Boyman. The Center for Biomedical Engineering and Technology, University of Maryland School of Medicine, Baltimore, MD, USA. Persistent and adaptable production of ATP is essential for the working myocardium. Cardiomyocytes undergo drastic alteration in work to meet the demands of increased heart rate, blood pressure, or when stimulated by circulating catecholamines. To meet these massive and dynamic demands, each cardiomyocyte contains $10,000 unique mitochondria, which are its primary source of ATP. However, the physiological mechanisms that enable this energy homeostasis are largely unknown. It is widely accepted that calcium (Ca 2þ ) plays a critical role in the regulation of mitochondrial function, however the mechanistic details remain controversial. Cytosolic Ca 2þ ([Ca 2þ ] i ) elevations that activate cellular contraction may enter the mitochondria to stimulate the regeneration of ATP supply. The ability of mitochondria to take up Ca 2þ has been long known, with recent work identifying the molecular identities of critical proteins in the mitochondrial Ca 2þ uniporter (MCU) complex. However, the concentration of free Ca 2þ in the mitochondrial matrix ([Ca 2þ ] m ) in working cardiomyocytes and beat-to-beat dynamics is controversial with current estimations ranging from 10 nM -100s mM. These quantitative details are critical as [Ca 2þ ] m has been hypothesized to regulate Ca 2þ sensitive proteins at every stage of mitochondrial metabolism including the tricarboxylic acid cycle, the electron transport chain, and ATP Synthase. In addition, the sensitivity of intra-mitochondrial processes to regulation by [Ca 2þ ] m and how [Ca 2þ ] m affects the net production of ATP remains unclear. We present quantitative single cardiomyocyte experiments to reveal the [Ca 2þ ] m signaling range in intact cells, and further assess how the MCU complex is regulated by [Ca 2þ ] i and [Ca 2þ ] m . We also show a quantitative characterization of mitochondrial ATP production centered on the role played by Ca 2þ , cytosolic ADP, and phosphate. These data provide the first measurements detailing how [Ca 2þ ] m dynamics tune mitochondrial energy production to match cellular demand.
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Cross Talk between IP 3 and Adenylyl Cyclase Signaling Pathways in Cardiac Atrial Myocytes Derek A. Terrar, Rebecca A. Capel, Thomas P. Collins, Skanda Rajasumdaram, Thamali Ayagamar, Rebecca AB Burton. Pharmacology, University of Oxford, Oxford, United Kingdom. IP 3 receptors are present in junctional sarcoplasmic reticulum (SR) in atrial myocytes, and Ca 2þ release from the SR by IP 3 acts in parallel with adenylyl cyclase signaling mechanisms that are also present in atrial cells. These two pathways are normally thought of as distinct, although they may act synergistically. Here we present evidence for a more direct interaction in which IP 3 -mediated Ca 2þ release from the SR activates Ca 2þ -stimulated adenylyl cyclases, which in turn act via protein kinase A (PKA) to regulate the amplitude of the Ca 2þ transient (CaT) in electrically stimulated atrial myocytes. Immunohistochemical experiments showed that the Ca 2þ stimulated adenylyl cyclase, AC8, and IP 3 receptor proteins were both found to be present in close proximity in junctional SR just beneath the plasmalemma. Another Ca 2þ stimulated adenylyl cyclase, AC1, was located in the space between junctional and non-junctional SR. IP 3 -dependent pathways are activated by alpha-adrenoceptor mechanisms. The alpha-agonist phenylephrine (10 mM) increased the amplitude of CaT (3559%, n=8) , and the IP 3 antagonist 2-APB (2.5 mM), the adenylyl cyclase inhibitor MDL-12,330 (10 mM) and the protein kinase A inhibitor H89 (1 mM) all reduced these effects of phenylephrine. Direct stimulation of IP 3 receptors by photorelease of IP 3 from a cytosolic caged compound also increased CaT amplitude (60511% at 120s after photorelease, n=8), and the effects were significantly reduced by MDL-12,330 (À1353% change at 120s, n=6) and H89 (À1759%, n=9). Taken together, these observations are consistent with action of IP 3 to initiate Ca 2þ release from junctional SR leading to stimulation of Ca 2þ activated adenylyl cyclases which operate via PKA to increase the amplitude of Ca 2þ transients in electrically stimulated atrial myocytes. There thus appears to be a functional interaction between IP 3 and cAMP signalling pathways in cardiac atrial myocytes. We embedded cardiomyocytes in a cross-linked hydrogel to study the effect of increased afterload on in the heart. We observed that mechanically-loaded cardiomyocytes undergo changes in their Ca 2þ dynamics that can compensate for the increase in load. We have shown that these changes are mediated by the upregulation of nitric oxide (NO) signalling, which in turns affects Ca 2þ handling. Because many different Ca 2þ pathways could be affected we used an agnostic approach based on 466a Tuesday, February 20, 2018 
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